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<54)S!g^H|EJH|aS3| 



em mmm ^-tt&n m<mm±s.#wM tins ^bim l+ekh^ gcsoisdSM iRs«te<»«?*, a smi .-m:si opa 

*MH N¥ S^nH^Ofl SHg*fe Cfl0| Ell SH^WI a£J 1 Stt«(Ot ^ ?HS| SSloa 0|§f *t SHIPS' *m-S| 




a 2fe a ion axiS: »Eiaci£K?RS*«l aJts^^M^-Al^W^i^f^'EBDl^ 

a 3S: q.sia *:*MgS. #s«*.* a(o|2|: ^tHSSHHi mm agqB-Tqg e-MtJ: asoiw 

a aa uixi a 4cfe a 3 oil SUMS ^Qf aoH aym %£W^\MMSM2} asoiq 

asfe SO|°|:2!fa b!^b| ; aa?|S|:;SEfsalO|q. 

a 6S g )tf9o|' s|gf s*§SJ MJEim a 17121 sj ^A|oqoi| ojE ?-SS|sao|c}. 

a 7S s 6on -siAia a^aii Bi?i2i,^*a4issoia, 
s eS a eon SAIS m&Ms&U£MMasoici. 



a Safe s .itast oishi S7| si*f sai£j^a2| g o«o|:a, a 9bfe a 9ae| e^ei ^ SW | a \m s 6 chi axis 2f ?°i m^l a 
^ffiiMpI §oi U 



¥g SS(PR^artial Response) Al^SOfl ^DiAf y eiS qx|l AjS(-i2t ]2| 2*1 ?£5fgM)fe *H:B§ 3*1 i±£S i^£| 

at ntom mm *23a asfe aisai *sr».&oi»j son ei«H ^ssi sh^oi rasa ^a^das ^ei saaiagsF 

Oj ^St|-fe:«asSA1 §SS. (Maximum Likelihood Sequence Estimate h)g/g?J BIEiHI :^2E)gg AFSSKDt Sjq 0| u| 

urn oissioi cuojEii ggsfe a«i a#&fswi hi«h 374 uasorsaq ziBf^Ksflois ?ss>?i *i#=?*iis^b 
«a H3.W a;§*>fe ag7iwiAi jh-s^^oi tsm •gwmM xii«as£i ai«s siswj uieihi mpggg aks&s£ 

S. £7| (MLSE Maxim urn likelihood Sequence Estimator)! Abgftjat Jttttfe 

s is sfim s^a £!ias¥ 4 Ei aaisi cjoiEig wqui 2§?ig s.mm *r?i >m?H-as*i2i § 

mzom SL m 'UMM. tm momS NRZKNbn Return to Zero lnversion)13EH£| £±S£ g^SJfe :*qaq(*00); API Ef0|» 

#si ^^ga r ^# ais^s 3>fe *7i xiytrozx *£t aiycio4>ofl si*. a ^ ^.H^ffe &$smwiuo&), t&m&m 

(106)S¥E| S^Sl fe 0r^S3 £J£1 tj*ISI HS.S. S8*M= QMSn-iyx|i (A/D) £5*71(108), A/D S97|(108)SYE1 ge? 

;sib cfloiEis^Ei aaisi cjbiqa n&tm Mtm mqm &aq§g aj-s§> mm ag?i(no)s srotsjq. oi =qaqaoo) 

tH^a^ S^ICl OB), A/D S:S7|(108) St «:l qu j gg7|<1 1 0){= Htt8?8(1 D4)0f?H gt*q. 

ttfeiAi fijej. alo|Ei(A)c)fe = qaq(i02)<Hi sish Hqagsia. =aiaq (102)21 gq(Bk)S *£| ttttolta^ jrill&i&'^lqi 
y(jo4)s^q xH«a gq^±(Rk)fe *8;y^Mi mm s8*a ^s#^fjg#7icro6)(Hi qai gsjtjq S4s a/d s& 

sSfeEiw e^ 

a|Z| koflAisi = qaq(i&2)2| gj*l isojqH 2r i si 2*1 l?£ahSS)D|a* jos gjejaibiqq i &mi.m »S8 L+emi H Bkfe ai 

St kOflAiSI »qaci(l02)2| gS? Cfl0|ElO|a; Rkfe A|?f kOflAjq »|g(104)£| §5? e80|EU-2.0 2S| 3*j ^SfSMWiq 

^ HHEJF^ fcqtr?)l0|E<0|*|- WR 7flQiEEtatJ-.112)08Aj £|q 0|0|q(Ak)Sr =qacj(102)S| SS(Bk)S S3|bj.<D.S -E7ISI W 
14)011 Si;*H l ^SZt^atS TOSS All! SflBk-l )# mddulo-2 ?r^(addltlon)Sr01 gj^ Cfloiqg NRZia=S gf»»a WIM. 
gje? qoiq(Ak)^ ^s..04 is s^q^ qxig eg oiei opqs!- i& iSAti ofe -isah alqoiS cjoiqoiq, «qaq (102)21 
i??(Bk)# ci-D)q o|s^-g# Xr7| sii g(i b4)§ g«H iH^sitH §s? o|oiq(Rk)s &6?aq 01 Hqaq(to2)# it =qa 
q afe PR(i,-D^ Ai ^s oisia 

£ 3£ E 2^ NRZI A|^g2| m£H n>€ d2.2| qqUlfe ^EHSSAL qA|g £J ^AjS(Ak)£| 3EJ ^§ :mSH IH^S H 

S.(Rk) Aloiq ^EH^SftHl ro>5 ai^^S SA|*eq 2J»d£7l- -101a *!^^ej:7r soii-iiJ 118 g^s ooia qg ^EHfe suk 
o| ^in, a^ilS7> 101a QJH^9l?t sox-iS Ml sejS 2012 qg^atfe sik 01 sq atJ, - 1 01a Sffl^Qi^i- 

si k-i^ m MS 0PI2 q§ 4 v EHfe Sik o;| E|q, U^2?r 1 o|2 t"jH^7f S1k-i § (i| -2bli qg^EHfe sok o| 

aq. 

s. m ^EHioiiAi qg 4^a| mOSt^SSSWieH-Mit^ 4£«a ^.9r ^.aisoll «S ..7*&a -a» bISoiW IS^rTfl aq, 

6fS ^21 S7rt?2>§, tj!H#SHHW ^Aja i>2 f E»^2| 7r«€ V&8\ m.M&Zt*. 171^01 ^XH £*H2I S?r 

¥2i#x#rOi ^ nH^BI Dj#5H±i7rlrS b|H5KW Mq q ^9J sH^ei 93f.tf2fS i!S5§r>i ste, oiufl -id^a 
Ai^*fq. 

o4*HQfl q#qM ^Qiq S?f^^s q# ^t,^ imsitgi 4 «q. 
[4«ti| 1] 



S0i= min { SI + 2) 2 , S0*_ , + - 0) 2 } 



-2 £1-2, 1 & V EHCH CfllULtm £EH2| g? C+g £*f<&! 20)1 °| «H S# ^ °iO 



2efS£> W*H9I£I S'aWSrT-JH^SI S?45£S Me Bismol .gmsf&oi c-i sr£ s?i -a^ShCK WJUaVaPI 4tf <i> i 5! 

[^^3] 

30^ min:f Sl^j^iJ^^il^Sp^i) 
^ A =mmtiSl fe _,, SO*., - i?* +1} 

ehg> £ 3011 S AlS^EHSOfl mm Wm\£m WWB 4 a U) j| St 4 coil SEA|£|ornt+ 5s 4a0j SEAIS ^xH SEH si ..^SSSllH 
§ ?f ei: 4«<N M ; 4^i:4g:^iS*K«;:i4iEtQl S : 

PI S WlOl W. Si 4a0fl::EA|g 2{ agaj^Ofl CH^SrMS 
:q;| 4«p> Opj#j 

ores. §^ s= 4aofl sais siH^ajei ^ {ssiH^?t safe >vsts 

O^MS. SE 4b0fl £X|S ejiH^sf £ SftgDl SsJ 4t!;i! 32f 4*f*i 4MO|gS>&4 L}eH«3 

iti, e 4ccn EAis^xHi'-aiai = •aSioi^s ?iej 4*r*{ 3if 4sr*i 4S oigmoj uemis 



5] 



aai^aiHi are* «r«hi 21 sh s.21 a^sj 3321 37pi- s*khj sa. oia« Vdjjsai . s«s 37121 s*hhi s|*h 
m«g cfojeisi a?|fe qpi.eisi 371;^ ^ Sisq 01 znsn *!§55°e i*gsH= §2H2| =s?§<g h|ehu| 

S§5|S| SISSfe £ 5W1 EA|5|t>1 0|Ofl Oit? 51 #5f2| 2*112* 483 0ltr§5» f^l 5,408. 5O3S0fl TH^STOi 

°[EJ. S 50)1 y&U-L^gt* H|EHH| Sg7i:fe *fg7Hr# 20l0|I!*fe W|22|(120)> ^i(rk)£h ai i:( 



7K4»«fe 7|#7| (1 2Z); tmmh i!S(rlOif s3-:4£( 



>i S4»**fc 0 24)/ ?^7l(i22)£| 131 SISSR-Oofi tWWB Pflae|(i20)H| g e*§ uiys&(*)(H| -tramp* mm n i 
g7f^»^ wiay(i20>s^E| g^sife oiq **S7^&! uinsw £!2.(m+m §^fe H|ia?i(i26) ( D)iay(t20)si gem £t 

gejSfe H|I27|<128), U|i35|( 126)°| b| 2*! 3.** H|27|(1 26)2| fci| a^Sl SJ^J feajfiJSM £|2(m 0)g g icO>7flO|S 



10)1 tw ay ( 1 20) on 2 m oi gsfe ± (i 32); kPf?iq;is;<«:o)2i mmn miaei(i2ojs^El s*M£i = oi*i *H7.n?itt 



A 

K))g DflaeJ( 120)0)1 acflOlSSfe ^*r(1;34)i H|aC?|(128)2j H|.I2 £f&0| 1^5+ 23^21 S^SM* AHSg ^g^tSf S 

A 

10)1 Ojay (1 20)0fl |-;:S EflOl i'S^ ^^ISKl 36), U|a?|g(1 26, 128)2hJkOt?fl.O|S(.i;30)ST.Ei ge?£| fe d £(m +, m ry« 0)1 0| g 
%M4 EH^iS HB^Sl AfS^Oi ^i!2.Saai2| *!££ a)^W|aE4(138)M =?^^o\ °icf. 

0| SH^Dfl a^ (138)21 S0W0|E(144)0i|fe £ISll(m Vm0)0| °PhSC| a0M0|S(144)2l g^2F 25,<m-)i= 4ss ara^E) 
< 1 42)2i *j frjlj WS^i(»MJ»WI Sl^fsCa, 30^01 = 046)21 S ^Sr dS.(ir. +)fe A|=e a|A| x&j:<i 40)2i xioigSiETg 
(SH,LP)0« 2f2| £J 7fS|CH 22 S S3 *1 «S A|= e ^^^Ei(i42)2| £mBQII £PIR*3, a«S £5j -lASS" 
±Ef(140)2| £J^BtHI lt?WW SjfcK A|*e EqX|^E«14d)2| ?f ^ g^ S^ AlSS ?0 X|>iE1<1 42)2| S^fe g°t £J»E«H| 1 

i/sioi SUa ^Sofl x| »e >iEi(i 42)21 ^ gqEhS aihs enxj^Ei(i40)2j 3^£J tffi| a^eon §trsjtH °iE|,: 
Pf7|*|, m*,ma,m-fe ^SiH^So| '*9»f tf^KSti; i»t,mO,m . £| fiSStg^g^g( 



A 

1061 ¥l*|(sttua»ed)o« Sifc S^Pfl 2|*H ISaEf.^, ^S<m*)?t SlgfctoVteWtfAZI-'S 4bPH SAJg «Sffll±« Site 3 ¥ 
d±(mQ)?| nEIMi Wfe filH^EH^Ka 4a0fl a A|S : &&M±'* 3fe 3^0|2, d£(m -53.K2?SM§ OJfe fWSfll?} a 

aaia uieiui ag?lfe °l iftg: SHI** eit> fi!S2| s^ej s?n maiden g^e«g( 

2£iU -tttt'titeftf B*4I& f $87tS3 ?*k7l *|5H ?}b&m&l*nt\i£\iA)^ mm ^12^(126, 128)Sl*ff 7HSI &4|X| 
(132, 134, 136)1 A*g&FSUii, a*fH| 3711(1 26, 128)2| 1%*! 4» S 6!S1 .a«*Kfe BJ ^Bfl a£l (138)fe Efl 3C|^EJ S 
m*MB A^S^Ct 0| 211X| Ay 2& ^1 AhgSpl *l^|AHfe Jfl^0jaE|(138)2| A| »S aW:^ 1(1 40; 142)2! jfg; 

Eii^xiany isiiis =?«goiot sjes 6j=t)|oiSfo| g:>t5|fe gxfapi SlSJEt. 



S ITS2I ^ 7H2I ^EHOU 01tJ*H7Hfl *:M;2| UI37I1 A>g;S>3, SHiiPfl SElfiJ 4s§ 2»^B0| OfehttS 

aH±sj:.«°ii fl^ssiM s^^ojgg aiA|5lfe a|#* f t»l«M| a &7I1 flisafeifiii ,m= ! 

a SrSst t+s g^B a*ll 3971 7|*xH«§*|ofl &o|Al «l|g«gofl 2|t* d S2| 5! =£1 S gofl. °|tH MSS d££| ulsoj 
21EI|01S(BEB)2| gs(f: ^Al&p| ?|«H W-gd S2l 0}E> S^EII^^l ^g^HS aMohPl ^2.t^a£*l BER 

£1 -S&l tf^Ai?jfe ^ga uieihi SS7I1 mgeite ai Sicf 

S7ji| ^lll *i«KN. S ^gtHI Hffir^g« HlElbia g7|fe Sliy i 1*H ge?s| fe ^£!£!±£Ye1 SEH2I tflolEii 

ai|ife ajp! Eias?i h ^p(a-|: 

ww ^eh2| ^ 7H2i-jssiHi2i an^s «tstpi qgi taitiftMi ^ ai.^te ag4&i,#7r*iS7tsr«i a.^*te wiaei^ 
@ ^71 pBaEi^&sssf Ei geiafe Pia 3<*s7ig:^ as^&as^fei a^sife«3ffl tmtvswm bissnh *{*HSl 

sxh AAjAjs^ ^shiechi ttfa+agoipiEis 4§*ffe *i^Er; K&^i aaioieAjs(H| #&wti\ >ammitfm-&i&tm mm 
-agjiHAoil «HS«^ aio|Eii ^g-sfe EH^miaEii 5*^1 ^sas*i-2;5iiy 



•a 6£.g on °m a\mi ag7i2i ^gsissciift a&wi tiaiM. m-aa 4dds.(Rk)fe s : 8.aiK ag7i(2oo) °a n 
2*71(204)21 nam aqftn oia uHEj^ eta ?qoi;E(oist wor Tuoisfts u- 202)°i m i a^ss gfieqig ag?i 

(200)21 #»S(Mj §ifSj 2. Xfl2:ti^B2£fe 4*!di(Rk)2| S|^?| U|S(o|*f ^SlHISE+2 :&)# tJS?*Kn. Q 7fA*7| 
(204)2| EfE+Ofl g^£|Pf fEtt, 4ddX ; (Rk)2| *?£U|e = >DR:.7flp| £1(210.21 4)2| Z| HE+2J Pfle£|il:XK212)2| £J 
(DM Sift ?^?I(2D4)2|: 1838 W]aa|4:*K206)2| £1^5?(D)2hB| 271 (208)2| U|^B(*)<H| 98 9*401 Sift 

Hj27l(208)2j MS(-)S Pflaft:fcA>:(206)2j §^9-(Q)!Hl 2^S12> "2 ge*BS >OR*|0|e(2iO)2| ElBOfl g*sioi £ici >DR 
7flois(2i;0)2l gqffg 0l.S^±^S(2d6,21:2)2j £!0i|0t§e(en), gElia!Ai(SEL£ S 71 401 S! 1 2 1 6) 2| -id "HI Oie 51 ffl^bt 
SE1(218)2| HICHEfCHI 9*5161 2At£f ,. XOR 7flO|M(214)2| Eh=+£ 0112^^^(212)21 ge?EKQ)011 2^3, 2 ge?3^ §E|1*| 
Ai(21G)2| M\ SiSBdXHI SlEt ge|g^Ai(21B)2J H|2,mB(Q)2Mfe 07r2q£|2 2XCk SH^Oflay (218)2J tflOfM 

§EiMe!AK2i6)2| gS39;(H| 9*s|2, is* E+HS^ ¥81*3(013001 2J7Kq2,:«qBSSfe SIS ^SOioiEiM gq 

f.Hft Op:|Ai, DflH£jix®(20S,21 2).2 «igIIt£ ^1 # Sift = 

SejeilS Sg7|(20dfe *(a m^n 2|§jsn=tH| 2|3H ^•6JiJ5;(Rfc)2| 3^p| Sg(iiuctuattan)s|Dt. PI »8<HI 
(Rk)2| ge!281&(th)S 2 opIXi 6 Si £*t*l 70fl*j ? 7p7)£il =?-gZ\£ £!S.°J 



Ofl*| tiah?l«7t3£ dAitOt CH^g^4!i^(tti)0|2> 0| S^2«^^(*1,-1)e 27|7|- ^2 nr £ 7 1- Ejs H £ S^HlS 3g7| 
(200)(H|A-)% ^^AjS(Ric)2|: 2^el fflgoQ SSJ8*fe : S«!el|^2| 8cH£Klli)S agttt* 

>*IOR 7fl01fi(2b2)= fetiitlfel ^CflSrW)^ ^d'^RldSt •Y£tt|S<MSB58 «HEfS| »ig ^Eltf^Ai dS(RK)2| S: 

on rtef'SSS a^ii 5Ek ^S7k Bj-sij 8«iaiiS : gq**E+ 7^7|(204)fe 3*) ^£S^s(*2. 0,-2)1 7Wft nB|S(Wl?| 
Alfe BHlsjs atastfe 4^^^tRk)«;^OR.78o:is(20^)2| a^S ?}#«HAi sxh «§7i^sts gistfcK 5, nam noim. 

(202)da E34=4dd:3:2| #SB| M(MSB)7|: 10)3 M(negative)2l Si# 4Aji!a(RK)o|HS, o| g£| 2il &8t4&£& 
stf S^Sli a §7 1 (200)iH| Ai §^s|fe ^^ ^(podtiye)^! &1 Sife gqiHllftnHE|*5 &JS! fectemi) >WQB 7toiS(202)^ 4 

qg asaiiss ag7i(2oo)(«Ai ags aais2i a^en^sJtbi ga 7^71(204)21 s-n*i 6s^s ^at2i t*vi timm 
urn 2§*w ac+ 01m. exH4^H2i ^ ^ssH^fe s 4boa sai& at» >*ior 7jbimt2p2)M *tn£&tm 

21 ^aa|&iMSS)7| OQJS Sf£| ;SfS 3ffe 4t)^(Rk)0|HS. ?fa| ITS 4i!dS*f Sf2| zm ^fe fi«ISI«?«"SRS BHeJ 

m feejtRie >«*6r ?flois(262)2i r»q-s ^ssniss sqai^wiEiM &*mmiwmai*\&iiwi4M sHs 4&r^ 72^ 

% K S SIBJ2| «!xj| ^g7^2is 2S*J7q SPf, oiug, #$89 si * *p«Ai5 s. 4cofl saIS «W 
^K^ft¥fiiv«<t«i&'fii»| 4»^|«2ie.M^^K2'06)iM a«?fS^itU.W<M:-»^:a««pir88«« A^ai--W-t!«t ^8 

7i«zt2i stsBiEg Sia*^ Bia7iX208)2i Bisfia5r<*3pfl mnm *^&6&M'*t3te,iiBi *mmi&&»&vt&m sjs 

im B|27K2B8)2j SfS&^ W l»7.HHSf. B|27|(208)0flAife ^XH ?J§7h^2| ??3.B| Ea> Bjwig 0|5! ^g?}8^ * 

£B|=§ Bia«M SIH2I »JS7^Sf0| 0|3 33 iMgqtto. me+Ai SSSQjAlfe ^ THal 4^EH(HI EH«J- ^» 

^ 7H2i «ra?i(208)i a^pt^sm aft 

b| H| 27j^08)2| gfijg XOR 7lo|E(2:l0)0ilAi ^dS(Rf02i ^^B| S(MSB)4F «fflftS} fcEj^pl M^El^£(Tre;llte diagram:) 
»o)|Ai il£7l #W(merae)S 5! m ftEHJIfe S^oiB d S (Uk)8 tratW <:^ft;»olS(2ld)o|X^fe £ 4b.^ S 4cpjj s£AJS 
*M».3iS sz! 121 a^bls^acuk)# gejSK-ai e 4aofl am Ugm&W£m:U£-£3-&2i 021 

aaio]s:6!2<u«g tw.. ; 

^7H2?SS, Bi27|<208)01|A1 8«l **S7|^«2| J?£B|M<£> 613 «H7}^«£1| ^a.b| SM B|2*|^ S|fif ,:ZfSS| 
«HAiP|2, EE& ^SHI S¥ MS BlSSfe 33g :S«|l)^i^^ ^*^tf8g S^W XOR 71|6iS(210)Pi|AH 20|0|EAj 

ft(Uk)g :^tr^ ti3| DSaOIO. 0| S5| 12| 2CJO|Sd2.(Uk)7j ^-glT Ug?> Oflay 4*K206) WjAi 7rir7|(204)STE1 gS? 

sife 8iH ; '^g"7..r^St:(*Hsa ^§7tg)S &qoi8*^, ssj 02| saio|Md2(Uk)7K^-gs^s iH|aa|4:AK206)<H|Aife p|S 3sn 

)^st.sj|8f2m 

c£S| ^AjAIS(Rk)2| ^2B| Sfe XOR ?1|0| e(210)S^El gq^fe SS| 1 2| 20|0| S A)5(uic)(H| n|;E+ DqaEj ^<212)(M| A+SSl 

2, KDR ?l|P|M(214)fe UJS3 MWI Alii P|S ^A»d'S2| ^SLHlS^Sfll ^dfi&j *SB|Sg ^mtMM 2§c:flP| 

Eil g^tlCt. 



§E| iq ; AH(2;1 6)CHJA-ife 2l^O| E:A|:x(Uk)7| S2| 1 0|3 XOR TflPl M(21 4)S?Ei g^Sfe S gOI 0|E1 f AiajtHAI SH^tHiaEI (218) 

oii yqsa 2aioik£!a<uk)7r £*i obis mi uq&foM a 7^ 2 of aqsH-M 5H^iHiaE4(2i8)(Hi a^tw. am 

P I S d fi. (U k)7| £ 5| 0 Si S ^ CFA|' fe^Ai, eeflEJ Aa^OflAH a 4aiHI £AI8 B^ ITS •SgiHii! 7\7i± S^DilM ^iJdS(Rk) 
21 «Sb|:soii ^ao| om agm|o|E|sA| aj^iH|aaj : (2i8)o« ae?sh7| siypia in^oi|ae|(2i8)fe §E|§».Ai(2i6)l *«H 
g^slfe agXld|E|(DATX)2r ><0R 7l|P|S(210)(HW ^<S8 acflPlsiH i(uk)l olSsrOj SilSi 2g*fc+. 



5., 7:2 IE 6«i £AlS S^ellli (200)21 #tfSlS£0|q-„ ,£ ,708 VMM. 2. (RIOM ^ 01*1 ^£(220)°) .gSJSf 

'1 011271(222)21 UlSl^BWa^Els^Ai (226)21 «|2 £JP!E+<1)<H! «g 3tfS|6t £E|gSjA-| (226)2| Xfl 1 £5^3(0)2 §91 
01(224)21 ge?Et0fl 2^S| 2, ¥^^EKsel)£ b|ia5|(222)2| §«atH| 2^512. -1 S^es gedoi (224)21 UmBoi S^sioi 
°JC| 71A/7|(228)2| g&B §E| 1^*1(226)21 g^EW 2^512, E>E+g g a]0|(232)2| gqE+Oll 2^512, 2 t^B^ 
(230)21 tJ ^E+Pfl 2^5101 «a g#7l(230)2l l^Sg g^0|(232)2| £J ^Ef21 £#7I(234)2| SJ^&Ofl SS §©SHH Sfifc £ 
£P I (234)21 gSjBgai 271(222)21 5»^B(-)0B §tJE|<H lit} M3|*1, £AK>|1(230,234)£ S^SI S^SIfe .^ii'l HIM A| 

4d i!S.(Rk)fe 1 01*1 a|S(220)0flAi SfSI : 2fSS S#$h2, H 1 2 7 1 (222)0fl A-j S 01*1 £J S (220)21 gq^Jf ^6}7|(234)S^Ef 
i^SJfe Oi^Ofl S^Eflg&GWlHl H*H:A1 -Jd^d 41 ^EiM§SAl (226)21 ^i?W|CH&(sei)Wl geJtiO-, U|27|(222)0flAife 

4*3 ££21 soj^oi s^ai s^ttWMtyi as -sei g^^^zeM^i ^cH*iii s(220)s^ei gersife eai ^d£!S2i i 'jtH-ati *d 

&!*!£# SZj 12| AiejAi^g gS<*l:2, <5?°S g2«0|(224)S^E1 g^slfe o|*i 4*J4!±2| SOBEf £«&f£Jt IS! 02| Aiaj 

W^tltli gE|ge!A-|(226)05Ai At«§ gefl 0|(232)g g*H g ^Sl fe 612 21 7>£tfi| 2 0I 7JAJS 2J2 £Af?| 
(230)0|A| I/2S £ AJSH Af § «H| 0 |(232)0fl 2j §!^2f g A| £ £>7| (234)01 £5 q»E|> ££PI (234)OW fe £ #71 (230)2| g:6!<l C> 
a| 1/2S #i+5HA| 53.4V2Kth)&£ g^tia: 

£ 82 S 60| SAIS m^flaeig #*j|S|££0|E} E 80l| &toM; 1^(GU<)# «HH^ ^ ?>S^ (236)2J gqSoj £jqsj2, <HE 
efl>s:?FSEi(236)2| tfqg&S SEJgM^ <2]4Q)2| M 1 B^feKQM maiSSS ^g SJte 4*K238)2| BJ.qBCMOf 

Sl^SS Stf^tH tltt; £ 6PI SAJS >»R 7flO|e(2lO)S#E| g^safe 30101 eAIS.(Uk)fe DflaajiXK238)2| £JCHlQ|§Ef 
(en) Sd ge|l^Ai(240)S| £Hftft£»te)}'Pl *J?E3£i. tW Elg^Al (DB^U>S JE?|S| (H 54^:242)21 £J q»£Sfe £ 6Qfl £A| 
8 gE|gsjAi(2i6)s^E1 gejsife agfliO!ei(DATA)# StNitfjL &M**°JS(sa!JS HEISq^ (240)2] gs?&0H 2^52. 3 
:C**2| S B|S8 S 9 - ; ^B (Pi/S) SSf?l(244)2| C*=£2| S^S^Ml ^a§32, P/S a &? 1(244)21 g^BSS 3§ ^S.«I0|E1 

7} ge»S;t+ ; opiAi, oisai^ aK£Eii(236j; wiaej±7f(238) ^ ^ej#^(24P)S W^7| ; s : xi§l ^ 5ic+ 

^ 0| tH =aiiW«>lfe g«ai:o]EJ(DATA)21 ^Sfi*JS *-fl>3S21 A|S-*0H OigSPI ?|SfB| SCflO|EA!S(Uk)e 01 S*H*I * 
i!i!S2| "A|£l£Mi 0»# tHEaiii£ji(ADDR)S MTjRfa Oi = Sl^ ?IS:e1(236)^ W m U|e (oj7|A|fe 4U|S)2l CH 

Hal^afj dOUA-l 1 55JW2I 01 =58 iig 4^25 ^#S«KCt> W«-Sat-£ ?ISEK236)<H|A4 ^^CH:HEn*i= ^ja.7> trwi Ug 
2a|0|eA|fi.((jK)oj n^ «|2El^7K238)0fl *1Satf, gE| 1 S«A1 (240)011 Alfe S5j 1 S| 2 CflO| Ed 4(1)107^ g&M M 

am oiis£|^7W238)ofl 4»s! oiaej^g ijeisKa, auxi srss tH a aii ?tsei(236)oiiAi s^*fe o#Heo:ii5 d^l«KAl 2 

(HHE9i:i!S(AOOR)0)l CC|-Et agMO|El(OATA» P/S S#7|(244)CH| g^*h2; P/SS#7|(244)5^E1 fiS aS MSSl Of 

oiEff rgei^CK ' 

asafe m #S2i oishs §7i *m A|2i(t»j) oiiai Aiti(i^8)7»>xi2i •asioirig Mem! se8Ei^s2} oioq mm M2.t$o\mm t*m 

WH 212. a 3Dfe £ saoi £Aii seiieiriSEo? njiE £ eon m*mM "si ge^g Efloigoict, 

SafSSJ; Sje^J HIE1HI ag?lte <:i:-D)21 S©t, fc 4i *8:^Sy OIME1- (1-p-n) £:fe.(1*P*tt)2|.;Se«4 ISS:?ffe5«S 
0flA-)£n7H2| UIE1HI Sg7|g MSSW 4 If^ £lt S «S2| S^Efl^ S g7| ^ S7| ^ SSEH 6)1 AkgSH* ? 



mm&h ^its uieiui ag7ife^ 7H£j «epb oii^*F §7^g e^2i hi 2711 ai ; §§k*i ^'^Hsai^3fr9%:> 

£th s »3si uie)ui BS7ife,«i'B2i Bi^««s2h»seiSgr«^2i hioi^^ a itsmn.'sm s«isjsi ui^^« .'#oi 
em ^aiajs£12^2| ««i a.aitw ag«j s^gg oi:§tf°s*i {JS21 ag-s^s 7hai§^ S2j?f«a 

meKM. -S : lt«S &1ATS jq-71 7^xH^S*l« %rS PR Ali^olAiefESloi 5MB« Et=^oh2, SNR(Signal to Noise Ratio) g tf 



: r|j^^-:-:-.:™ 

aiyg ItH :g.B|.£|% 4£!£!2£^E1 SJ2H2I O|0|E11 Sgflfe CflOlEi 2g7|0B °JP1^ 

M$M£ti&%-wvn* 91 *m?i^g agsfe sg^&; 



UhS a tJW! "H£l 013 ^£j£!S°l ^S.U|E2j.§m ^A|Aj2_o| »2B|E(H| [t|E+S§D||0|Ell 4fjfe PJ 

aoi 2d|o|Eii S crt| tim Saa|o|Eil s-ISSKN £|g -gSEH^tHi StiSsfe mo|ElSll 5H^iH|2£)i 2t!tm ^ 

gog b|Eltl| 
g?t>2 

IH|1*HHI SioUH, ao| 

-ajai^ei issfe mwas g^an as?i; 

^eiai^ei ^ch^i- ^AjAj^ S | « SH |eg gysfoj aoi ^0^™ g^is^Ei gqs)^ ipa^sj- 

a> 7 | A]2 2 |. av 7 | ^£)^j|.o| ggjg 7>Ah5ffl AHSS Atg7H*&l S§!*fe 7f&7|§ iSi^S iS£S 5fe H|E1H| 2g?|. 

mi*KHi suh/h. 471 hms^ss 

e«H «HI?Wila| SH! TftHlEfifr &7| o|3 *FB7hBatB| ¥£H|£M H|a«^ n|a?U 3i 

Ap| u|2?|2| ge?2|- 47| ^aja)£o| ^2B|e= SifBl-Bj 3q0|E<M£! g^Bfe feEjiAFg 3E£f*fg |g 2S Shfe 

U|E1U| Bt'l. 

H|1*htHI 2i«H-M, ao| (HlaE|^c+H ao| gm| 0 |=AjSiH| tq-Ef #7| SM^tBiHIaH ggsj AHSS *ra^S«*S S£!tm i§££ 
Sfe HIEIHI 2S3I. 

Ah 3 | (H|2E|£^E1 g^Slfe 013 KH7|-g=2i-°| *?2.U|££|- &7\ H|2 S*7|£J?E1 g^Slfe *«H *JS^SfSt2| ^2.H|S1 blim 
Ap| gaiOIEAi^od [[(■£)■ dj£ 3 tJftl till S| 013 4^22.°! ^2U|££fSXH ^AJ£jH.e| «2.U|E=g 0|g8KH SMO|0|E11 a 

ao 1 g£0|0|E]g 47| 2E||0| eAj S (H| ct|-E+ aHSbW s| 5 gifl i(H| SHgsfe i*2lH|0|ElM aH§SF^ HH^W|2EJ# 
gx! 2 £ *fe H|E|H| 2#7|. 

—I o - — 

IH15«.HHI SitH^i. 47 1 Smam S§7|fe 

aw| ^ajaj £ o| ^cHa|§ ^cHa|2|s; 

ao i §cn*i2»^ oi3 spaing ti\atw Hiafiiai an uih7|; 

Ai-ji HiiaAjsiHi [cjeinn aISais^a^ji ^chsisissi S*mg -idsis^flii >dej!7|; 

ao i sill -ii!S|7|2| g^ilSl WZtW ^7| 3HI1 xisajsp gqs|-fe jhi i x|S7|; 

Aj. 7 | xhu -*daj7|°l M^dS£hxHl2 xigAjag 3 |.Ae&|.^xH|i j^l; 

ao i m n^7i°i i E 4inn iS2/°e ^aps^jhh g^7i; 

aoi dm ^<^7i°i «q<ftzi-s«toi &y\ m n , 2tis.g m^*\£m n&jwn 

ao I X1 1 g^«H|2 itSliHS &i**Y0\ S^ailS fi^3f gAllHI H1 1 d|i27|0)| 0|3 S^ai^SAi EjH^Bfe 

IHI2 2t.^S §S°£SfeU|ElU| SS7|. 

UStpl 5itHAi, 47| HI2 Sg7|^ 

aoi g^ai^ai =gm^ji^AiAi20| -sdigf ^E)» sif§Kn ^oi ^B&ii^ ae?is=Ei gqq^ ^qai^ ^2.71- 

gj\ ^a|ai S2 | a^| mi i^iAlai 7F6TSW AHSS ^SJfg^HS H|2 7hiT7|g 5*^1 |g££ Shfe H| 



£p| fiiH afflWttai "HU|Efi|. Dig ^gr^g^si «f2 "suiMM b|J2^feH|2 H|2?|: Sd 

£PI H)2 b|ja?|o| ftq2t#7| ^AjA|^o| -^d|Hl SQl|0|Mi!2l H|2 feE^^e StJtJl l§£ 

£ofb d|Eib| 2§:|. 

*m SCi|0|E£Jj|riHI CCfE4-X^3feEJ^^o| g« £|^^E1 °p|-5|fe S^l 0 fffUf Aj^sHAi gaO|0|E-|£ S^jth^ HI 2 A1 

3H5WH1 SltHAi, £p| m^WlHaite 

£p| aaioiEAj^g Dis^Di am ^£j£is.s| £ Aioi | cHHEII^aM S^Sfe tHJEEil^ SrtB?l; 

£p| ^2. o]^±*\§_o\\ cchE+ ggm|o|E-|g q^E|f«)^q^E|i«!Ai; °j 

g?\ n^Em^^ g^O|0|Ell S!1«|0|E1S gqsfe Sl-^il SSPIM IS°S^ b|E-|b| 

gy\ DIEEII^ ?h^E1CHIAi ?^ESJ [HHEii^M &?\ 3Q| 0| M AjSWI CCfBf X| 3*t^ HI 2 D||H&|±Xfc D A 

&\ Sc-flDiEAj^cH] nq.^ Ap| chh£I|^ ?^Ei°| £p| HI 2 Di|aa|^xh°| g ofLti Aj^jotiA) mz d\e.^\±^slM 0 

^o^ni3 ai^^ip smvm m^ELsi *\±u\em 2i?i. 

1— 

££71 *H^£!a2| ^E^J- S^ai^°| ^Oi^re SMo|-^ S^arn 

4^1 nm^um isn^ hm oiis^^^; 

4^1 Hli 7fAh 7 j S -El ^^H SJS "2bl E£|. a^| xH| i EH!aE4^^s^El ^qslfe 0|S ^§7^22 E| ^2 

4^1 x-ili uiin7|°| "£U|§i fey 3^ aojoi EAi^g ^sfe hh hhe^ ^|ois 

4^1 xH A c5iJ2:°l ¥sb|E£i- a^| Djaai^xte^El oi^in^oj «£ B |§i ^e) ^ 2 uhe^ feytf 71|0| 

E * 

4^1 XH«i!fiai ^CH^H g^tfe ^0|x|5|^; 



bijaiisofl u\u *tf:i n$&2,si #71 3 cflxi«ssi §a § sn-fM $j«*K= *fl 2 -ids! 71, 

#71 ni £eS7|2|::gS?£!£g X|S*fft| #?| Sfl1 g^ofe M I :*1S7|, 

#7.| X-U2 -ySi7|£|: gaA|S£mi2 ^9^21 7h^J£ XHI2 7|A>7|; 
#7|'if S:;?>^7|2j. «fifii:'»f : i .^•^•^•^^^g.^-jv^^ ( ; ; 

##7121 g^m XI 2*^01 #71 WI2 7^2 # qSFfe *fl 2 ;XI37|; Si 
#71^2 7^7|s| a$£ HI 2 drSSiss ggfttvi g.ejeqgs tffiftKi} SaW#?I ai2 u|iH7|ofl a&.BmaVaM njEastfe 

3H12 6£>7« atr^m 1S:S£ oF£ b| Ejuf 2#7i, 

JHH34.KHI sfJHAL.aarHi w«8*3*B;tfai s«t»ijstssi»r mcMPian .*Mf3is*ei gaas^waifratv aattts 
#7j qgeim^Aia g^di Diet* ^1 aoNs s^ste ssme sws tsss sfe ujEiui ggpi 

#71 BdPJSd&Pl #71 chh Mii flffiSM .Wfm #71 113; OMaejifcXFSl SIMS *fl«W*r««*a .(HSBIJStfaa » 

e?#U= W3 Aie<7|§ : 5§SS Mimi 2M7I. 
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